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(54) Abstract Title 

Alteration of the orientation of data on a display 

(57) . The orientation at which data is displayed on portable terminal device is altered by detecting where the 
device is being held by a user. Pressure sensors or photo cells along two edges of the device may be used to 
alter the orientation by 90*. The orientation of data on the display may also be altered according to which 
function is being used or by operating a switch. Altematively the device may have a plurality of displays at 
different orientations which may be used according to the way in which the terminal is being used. The 
portable terminal device may be a selective call receiver or a mobile telephone. 

Fig.4a Fig.4b 
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# 

2331204 . 

PORTABLE TEPMINAL DEVICE. 



RATKfS^OClND OF THE TNVPTnCH 
Field of the Invention 

The present invention relates to a portable tentiinal device, and 
nr>re particularly to a portable terminal device having a display 
displaying a character string, a sj^rbol or the like. 

Description of t he Related 

Recently, a mobile infonration tentiinal having a function such 
as a coimnication function using a tel^ihone and a data ccitnunication 
function perfortted by connecting to a telephone circuit has been widely 
spread. In this type of mobile information terminal, characters 
displayed on a display are always displayed pa r al l el to a long side. 
At this time, vAien a user holds the mo b ile information terminal 
parallel to the long side, it is difficult for the user to read the 
characters displayed on the di^lay. Thus, this terminal has a problem 
of a serious lack of facilities. 

A telephone handset disclosed in Ja p a n ese Patent la . i d— Cp^i No . 
Heisei 1(1988) -243646 incorporates a sensor for sensing a direction of 
gravity. In accordance with a signal frcm the sensor, the direction of 
the characters or the like displayed on the display is changed. Even 
if this telephone handset is tilted, the characters or the like are 
always displayed in the direction of gravity. Thus, the user easily 
reads the cdiaracters or the li)ce displayed on the display. 

However, even if this telephone- handset is changed in its 
dLLrecticm on a desk, the direction of gravity is not changed and thus 
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the direction of the characters or the like displayed on 
the display is not changed. 

SUMMARY OF THE INVENTIOW 

An Object of the present invention is to provide an 
improved portable terminal device. 

In a first aspect, the present invention provides a 
portable terminal device comprising: 

display means for displaying data; 

means for determining whether said portable terminal 
device is held by a user; and 

control means for automatically . controlling a 
direction in which data is displayed on said display means 
according to an output of said determining means. 

In a preferred embodiment, a portable terminal device 
includes: a display for displaying data; decision circuit 
.for deciding whether or not the portable terminal device is 
held by a user; and a controller for automatically 
controlling a direction of scre^ display on the displaying 
means in accordance with a 'result of decision from the 
decision circuit. The decision circuit is a preferably at 
least one of a pressure sensor and a photo-detection 
sensor. 

The portable terminal device may further include a 
setting section for automatically setting a telephone 
function " when the direction of screen display on the 
display is controlled by the controller. The display may 
automatically display information about the telephone 
function when the direction of scre^ display on the 
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display Is con-trolled by -the con-troller. Tbe Information 
about the telephone function may be a ten key. The 
portable terminal device may be either a mobile telephone 
or a radio selective call receiver. 

In a second aspect, the present Invention provides a 
portable terminal device comprising: 

display means for displaying data; 

means for detecting contact be 'tween the device and the 
user; and 

control means for automatically controlling the 
direction of data display on said display means according 
to an output of said detecting means . 

In a preferred embodiment, a poz~table terminal device 
Includes a display for displaying the data; a decision 
circuit, for example, a sensor for detecting a contact with 
the user; and a controller for automatically controlling 
the direction of screen display in accordance with a result 
of detection obtained from -the decision circuit. The 
decision circuit may be at least one of a pressure sensor 
and a photo-detection sensor. The decision circuit may be 
arranged on a surface o-ther than the surface on which the 
display Is disposed. The decision circuit may be arranged 
on both side surfaces with respect to the surface on which 
"tbe display Is disposed. In the condition where the 
portable terminal device Is longitudinally held. The 
®®*'‘troller may set the direction- of screen display on the 
display to a first direction when the user is in contact 
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with one or both of the decision circuit arrenged on both 
the side surfaces, and the controller sets the direction of 
screen display on the display to a different second 
direction free the first direction when the user is in 
contact with neither of the decision circuit arranged on 
both the Side surfaces. The portable terminal device say 



further include at least one recess arranged on the surface 
even with the surface on which the display is disposed, 
wherein the decision circuit is disposed in the recess. 
The recess say be shaped so that it say fit the finger of 
the user. The portable temlnal device say further include 
setting section for autosatically setting the telephone 
function When the direction of screen display on the 
display is controlled by the controller. The display say 
autosatically display the information about the telephone 
function when the direction of screen display on the 
display is controlled by the controller. The information 
about the telephone function nay be a ten key. The 
portable terminal device say be either a mobile telephone 

or a radio selective call receiver. 

T„ a third aspect, the present invention provides a 



portable terminal device comprising; 

display means for displaying data; 

means for deterslnlng which function of a plurality of 

functions is being used by the device; and 

switching seans for autosatically switching the 

direction of data display on said display means in 
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3CCOFd3nc6 witti sii output from S3td d©t©nBii%ii\Q inosns • 

5 In a prefexxed embodiment, a poirtable terminal device 

Includes a display for displaying the data; a decision 
circuit or section for deciding which function of a 
plurality of functions Is used; and a controller for 
automatically controlling the direction of screen display 
10 on the displaying means In accordance with a result of 

decision obtained from the decision circuit. The 

controller may automatically control the direction of 
screen display on the display when the decision circuit 
decides that the telephone function of the plurality of 
15 functions Is used. 

The portable terminal device may be either a mobile 
telephone or a radio selective call receiver. 

In a fourth aspect, the present Invention provides a 
portable terminal device comprising: 

20 display means for displaying data; 

means for switching the direction of data display on 
said display means; and 

control means for controlling the direction of data 
display on said display means In response to an operation 
25 of said switching means. 

The display means may be arranged on a surface even 
with the switching means. 

In a fifth aspect, the present Invention provides a 
portable terminal device comprising: 

lionet* I .. 
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a plurality of display screens; and 

means for automatically selecting and displaying data 
on one of said plurality of display screens in accordance 
with the way the portable terminal device is being used. 

In a preferred embodiment > a portable terminal device 
Includes a plurality of display screens; and display for 
automatically selecting and displaying one of the plurality 
of display means in accordance with an application. The 
application may be determined in accordance with the 
direction of the portable terminal device. The application 
may be determined in accordance with whether or not the 
user touches a predetermined portion. 

In a sixth aspect, the present invention provides a 
method of controlling a direction of data display on a 
display of a portable terminal device, comprising the steps 
of: 

determining whether said portable terminal device is 
held by a user; and 

automatically controlling the direction of data 
display on said display in accordance with a result of the 
determination. 

In a preferred embodiment, a method of controlling a 
direction of data display of a portable terminal device 
includes the steps of; displaying data on a display; 
deciding whether or not the portable terminal device is 
held by a user; and automatically controlling the direction 
of screen display on the display in accordance with a 
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result of decision obtained from the deciding step 
controlling step -ay further include the steps of: deciding 
whether or not the direction of screen display on the 
display is previously set to a first direction, when the 
deciding step decides that the portable terminal device is 
held by the user: displaying the data without controlling 
the direction of screen display on the display, when the 
direction of screen display is previously set to the first 
direction: and displaying the data by controlling the 

direction of screen display on the display to the first 
direction, when the direction of screen display is not 

previously set to the first direction. 

in a seventh aspect, the present invention provides a 
method of controlling a direction of data display on a 
display of a portable terminal device, comprising the steps 

of : 

determining whether a telephone function is used; and 

automatically controlling the direction of data 
display on said display in accordance with a result of said 

determining step. 

In a preferred embodiment, a method of controlling a 
direction of screen display of a portable terminal device 
includes the steps of; displaying data on a display; 
deciding whether or not a telephone function is used; and 
automatically controlling the direction of screen display 
on the display in accordance with a result of decision 
obtained fr«n the deciding step. 
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In an eight aspect, the present Invention provides a 
method of controlling a direction of data display on a 

display of a portable terminal device, comprising the steps 
of; 

determining whether an instruction to control 
the direction of data display on said display is given; and 
automatically controlling the direction of data 
display on said display in accordance with a result of said 
determining step . 

In a preferred embodiment, a method of controlling a 
direction of screen display of a portable terminal device 
includes the steps of; displaying data on a display; 
deciding whether or not an instruction to control the 
direction of screen display on the display is given; and 
automatically controlling the direction of screen display 
on the display in 
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accordance with a result of decisicn obtained frcm the deciding step. 



The controlling step may further 

include the steps of: deciding vjhether or not the direction of screen 
5 display on the display is previously set to a first direction, when 
the deciding step decides that the instruction to ccxitrol the 

direction of screai display is given; displaying the data without 
controlling the direction of screen display on the display, vhen the 
directicn of screen display is previously set to the first direction; 

1 0 and displaying the data by controlling the directicn of screen 

display on the display to the first direction, vAien the direction of 
screen display is not previously set to the first direction. The 
method of controlling a direction of screen display of a portable 
terminal device may further include the steps of: automatically setting 
15 telephone function when the direction of screen display on the display 
is controlled. The method of controlling a direction of screen display 
of a portable tesninal device may further include the steps of: 
autcnetiCcCLly displaying the infomation about the telephone function 
vAien the direction of scre«i di^lay on the di^lay is ccxitrolled. 

20 Accordingly, the direction of display 

screen on the display can be controled only by the user’s operation of 
the oontroling button disposed on the portable terminal device. A 
general-purpose properties can be thus inproved. 

Moreover, the direction of screen display on the display can be 
25 controled in accordance with vAiether or not the user’s fingers and palm 
cote into contact with a pressure sensor or a pdx>to-detection sensor on 
any surface of a portable temdnal device body. Thus, the direction of 
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display screen cjn the display can be automati cal ly contiroled in 
response to how the user holds the portable terminal device, without 
needing any user’s cperation. An operability can be thus enhanced. 

Furtherrrore, the pressure sensor or the piioto-detectian sensor 

can be arranged on the surface other than the surface having the -display, 
viiereby there is no need for an additional space for the controling 
button for controling the direction of screen display on the display. 

A miniaturization can be thus realized. 



BRIEF ASCRIPTION OF THE I»AWINGS 

Preferred features of the present invention will now 
be described, purely by way of example only, with reference 

to the accompanying drawings, in which 

Elg. 1 is an external plan view of a general mobile information 

termincLL 1; 

Fig. 2 shows a circuit constitution of the mobile infonnation 
terminal 1 shown in Fig.. 

Fig. 3 shows the circuit constitution of the mobile infonnatian 
terminal 1 shown in Fig, 2 having an additional telephone function; 

Figs . 4a and 4b are e>rtemal plan views of a preferred 
etbodiment in vhich a screen ~ display on a di^lay of the mobile 
infonnaUcn temijial is set along a long side 

and along a short side; 

Fig. 5 shows the circuit constitution of a preferred entxxiiment 
of the ntbile inforrtBticxi tenninal shown in Figs . 4a and 4b; 

Fig. 6 is a flow chart for describing a controling operation of 
a preferred ertxxliiriBnt of a direction of display on the display in 
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response to a user’s operatic in the mobile information terminal shown 
in Figs. 4a and 4b; 

Ei.g. 7 is a flow chart for describing the controling operation 
of a preferred embodiment of the direction of display oi a display 22 
g -i n response to the function for use in a mobile infonnation teniinal 21 
shown in Figs. 4a and 4b; 

Figs. 8a and 8b are an external plan view and a perspective view 

of a preferred errbodirosnt in which the screon display on the display of 
a second embodiment of a mobile infonnation terminal is set along the 

jQ long side; 

Figs. 9a and 9b are an external plan view and a perspective view 
of a preferred embodiment in vAiich the screen display on the display of 
the ncbile information terminal shown in Figs. 8a and 8b is set along 
the short side; 

]5 Fig. 10 illustrates an exanple of the display of a preferred 

gntjodiment of the display in vdu.ch a s^iedule functiCTi of the mobile 
inforiTBtion tenninal shown in Figs. 8a and 8b is used; 

Fig. 11 shows the ciixuit constitution of a preferred embodiment 
of the mobile infonration temcLnal shown in Figs. 8a and 8b and Figs. 

20 9a and 9b; 

Fig. 12 is an external plan view of a preferred entxxiiroent in 
which the screen display on the display of a third embodiment of a 
mobile information terminal is sec along the long side; 

25 Fig. 13 shows the circuit constitution of a preferred enbodiment 

of the mobile infonteticn tenninal shown in Fig. 12; and 

Fig. 14 illustrates an arrangement of a preferred erbodiment of 
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a pressure sensor. 

rCTMLED nr-crT^TPrioN of the preferred PdBCPiMEyrrs 

First, to facilitate understanding of the present 
invention, a general mobile information terminal will be 
described with reference to Fig. 1, 2 and 3. 

Fig. 1 is an external plan view of the general mobile 
infomatio^ terminal. 

In Fig. 1, a ncbile infometiOT terminal 1 has a rectanguleir 
display 2 which is constituted by a LCD. This mobile infonnation 
terminal 1 is designed so that contents displayed on the display 2 is 
displayed in a direction parallel to a long side. Thus, the contents 
displayed on the display 2 are always displayed parallel to a 
longitudinal direction and are not displayed parallel to a short side. 

Using Fig. 2, a circuit constitution, of the mobile information 
terminal 1 shown in Fig. 1 will be described. 

In Fig. 2, vben data is inputted from an input section 3 such as 
a touch pa nel or a button, the ir^t data is processed in a ccxitroller 
4. The ijput data is also stored in a storage 5 and displayed on the 
display 2 . The input section 3 is operated, vbereby the data stored in 
the Storage 5 is read out and displayed can the display 2. 

ftrtcjng this type of mobile infonration tenninals, sane terminals 
have a telephone function. That is, they incwrpxnrate PHS in the body 
thereof and are used as PHS telephone. 

Using Fig. 3, the circuit constitution of the mobile information 
terminal 1 shown in Fig . 2 having an additional telephone function will 
be described. The same elements as the elements shown in Fig. 2 have 
the same reference numerals. 
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In Fig. 3, v*ien the telephone function is used, a telephone 
nuirber to be cal l ed is inputted fran the input section 3. The 
tel^:bane nunttoer to be called irputted frcan the irput section 3 is 
transmitted/received from an antenna 11 throu^ a OOTitroller 6 and a 
5 radio section 10. Wien a voice is transmitted/received, an audio 
aiiplifier 9, a receiver 7 and a inicrqphaie 8 v*iich serve as an 
irput/output unit are used. When the data other than the voice is 
transnatted/received, the iiput section 3 and the display 2 are used. 

However, this type of portable terminal device 1 has a prcblem 
10 of a serious lack of facilities, because the contents displayed on the 
display 2 are always displayed p>arallel to the longitudinal direction 
and are not displayed parallel to the short side . Now vdll be 

described in detail the present -invention with reference to Figs. A to 
14. 

In view of the above-mentioned problems, in a preferred embodiment 
th€ present invention 

enhances an operability by controlling the direction of screen display 
03fi the display in accordance vd.th vhether or not the user^ s fingers and 
palm cane into contact with a pressure sensor or a piioto-detection 
sensor on any surface of a portable tenninal device body. 

20 Figs. 4a and 4b are external plan views of a preferred 

erabodiment in Wiich the screen display on the di^lay of the portable 
tenninal device or preferably the mobile infoxmation tenninal 

is set parallel to the long side of the display and 
pa r allel to the short side thereof. 

25 In Fig. 4a, the screen (display such as characrters and synbols is 

displayed parallel to the Icng side of. the rectangular display on a 
di^lay 22 such as LCD of a mobile informaticxi terminal 21. In this 
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situation, when the user operates a controlling button 23, the 
directicsn of screen display on the display 22 is controlled to the 
direction parallel to the short side as shown in Fig. 4b. Similarly, 
in the state v^ere the screen display is displayed along the short side 
on the display 22 in Fig. 4b, when the user operates the ccxitrolling 
button 23, the direction of scre^ display on the display 22 rs 
controlled to the direction parallel to the Icng side as shewn in Fig. 
4a. The direction of a screen display can be switdied alternatively. 

Although the rectangular display is described in Figs. 4a- and 4b, 
the present invention is not limited to the rectangular display. A 
square display may be also used. That is, the screen display may be 
displayable in a transverse direction along each of two perpendicular 
sides. In other words, the screen display may be displayed in a 
constant direction for the user, for exartple, in the transverse 
direcUon, regardless of the direction of the mobile information 
terminal. The sane is true of all the following entoodiments. 

Using Fig. S, the circuit constitution of a preferred enbodiment 
of the nobile information tenninal 21 shown in Figs. 4a and 4b will be 

described. 

In Fig. 5, the data inputted frem an input section 24 is 
processed in a controiler 25 and then stored in a storage 26. The 

input section 24 is operated, whereby the data stored in the storage 26 
is read out and displayed on the display 22. The direction of display 
on the display 22 is selectively set to the display along the short 
side or the display along the long side by the user’s operation of the 
controlling button 23. It is preferable that the input section 24 is 
the touch panel or the button. 
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Next, Fig. 6 is used so as to describe in detail the controlling 
j^pgration of a preferred enbodiment of a direction of display on the 
display 22 in response to the user’s operation in the nobile 
inforroation terminal 21 shown in Figs. 4a and 4b. 
g In Fig. 6, a determination is nade as to whether or not the user 

gave an instructicxi to ocntrol the direction of screen display, i.e., 
whether or not the oontrolling button 23 was operated (step 101) . If 
it is determined that the user gave the instruction to control the 
direction of screen display (YES in step 101) , it is determined vdiether 
10 or not the direction of di^lay on the display 22 is currently set to 
the direction of the long side (step 102) . If the direction of display 
cn the display 22 is set to the direction of the long side (YES in step 
102) , the direction of display on the display 22 is controlled and then 
the characters or the like are displayed along the short side (step 
15 103) . Cn the other hand, if the direction of display cn the display 22 

is set to the direction of the short side (NO in step 102), the 
direction of display on the display 22 is controlled and then the 
characters or the like are displayed along the long side (step 104) . 

If it is determined that the user gave no instruction to ocntrol 
20 the direction of screen display (NO in step 101) , the characters or the 
like are displayed in the direction of screen display vAiich is 
currently set (step 105) . 

In this manner, the user operates the controlling button 23 in 
accordance with the sitxiation or the application, v*iereby the display 
25 screen cn the display 22 is controlled between the direction of the 
short side and the direction of the long side. 

In the state vhere the display 22 is set to the direction of the 
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short side, the display 22 can display not only tJie infounation 
displayed during setting the direction of the long side but clLso the 
infontBtion required for the use of the telephone function, for exanple, 
a ten key or the like for ir^JUtting the telephOTe nuniber. In this case, 
5 the infornBtion needed for the use of the telephone function should 

preferably be autcroatically displayed vhen the directicsi of screen 
display cn the display 22 is set to the directi<xi of the short side by 
operating the ccntrolling buttcn 23. Alternatively, a different button 
{not shown) fron the controlling button 23 may be operated by the user, 
]0 vhereby. the infomBtion is displayed. Ch the other hand, as a matter 

of course, the same is true of the contents displayed when the display 
22 is set to the direction of the long side during using the telephone 
function. 

Fig. 1 is used so as to descnribe in detadl the controlling 
15 operation of a preferred erbodiment of the directicsi of display on the 

display 22 in the case of using the telephone function. 

In Fig. 7, the determination is made as- to vdie-ther or not -the 
operation for using the telephone function, for exanple, the push of 
the button (not shown) was performed by the user (st^ 201) . If the 
20 operation for using the telephone function was pjerformed (YES in step 
201 ) , the direction of screen display cih the display 22 is 
autotetically set to the direction of the short side (step 202). On 
the other hand, if the operation for using the telej^one function was 
not perfontBd (NO in step 201) , the direction of screen display on the 
25 display 22 is autaiatically set to the direction of the long side (step 

203). 

Figs . 8a and 8b are an external plan view and a perspective view 
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of a preferred attodinent in which the screen display on the display of 
the portable terminal device or preferably the iicbile information 
terminal of a second enbodirnent is set 

parallel to the long side of the display. Figs. 9a and 9b are an 
external plan view and a perspective view of a preferred enbodirnent in 
vghich the screen display on the display of the portable terminal devxce 
"or preferably the mobile information terminal of the second enbodirnent 

is set parallel to the short side of the 

display. ■ 

In Figs. 8a and 9a, a mobile information terminal 31 has the 

functions of a telephone directory, an address book, a schedule, a memo, 

etc. which are used in the form of an electronic tool containing the 

necessary information which the user has put down in a datebook or the 

like. The mobile information terminal 31 also has PIM (personal 

information management) function including the telephone function and 

an electronic mail function. 

When the function of the schedule, the memo, etc. is used, the 
direcUon of screen display on a display 32 is typically along the long 
side. Ihus, as shown in Fig. 8a, the mobile information terminal 31 is 
laterally used and held. It is preferable that the <^splay 32 includes 
LCD. Fig. 10 ^ows an exanple of the display of a preferred embodiment 
of the display 32 in vhich the schedule function is used. 

On the other hand, v^ien the telephone function is used, the 
direction of screen display on the display 32 is typically along the 
short side. Thus, as shown in Eig. 9a, the mobile information terminal 

31 is longitudinally used and held. • 

In Figs. 8b and 9b, vhen the mobile information terminal 31 is 
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laterally used and held, pressure sensors 33 and 34 are dispose on the 
ipper and lower surfaces of the mobile information terminal 31. When 
the mobile infonnatiffli tejoninal 31 is longitudinally used and held, the 
pressure sensors 33 and 34 are disposed on both the side surfaces of 
5 the rrcbile informaticn tenninal 31. The user’s fingers and palm cote 
into ccntact with the pressure sensor 33 and/or the pressure sensor 34, 
v*iereby the direction of screen display on the display 32 is controlled. 
That is, v^nen the user uses and holds the mobile information terminal 
31 laterally as shown in Figs. 8a and 8b, the user’s fingers and palm 
10 do not come into contact with the pressure sensors 33 and 34. Thus, 
the screen is displayed along the long side oi the display 32. cn the 
other hand, vhen the user uses and holds the nobile information 
tenninal 31 longitudinally as shown in Figs, 9a and 9b, the laser’s 
fingers and palm cone into odhtact with the pressure sensors 33 and/or 
15 34. Thus, the screen is displayed along the short side on the display 

32. 

In this way, the direction of display can be automatically 
changed in accordance with the direction in which the user views the 
display. 

20 Using Fig. 11, the circuit constitutiCTi of a preferred 

embodiment of the mobile ' inf ormation tenninal 31 shown in Figs. 8a and 
8b and Figs, 9a and 9b will be described. 

In Fig. 11, when the data is inputted frcm an irput section 35, 
the input data is processed in a cxxitroller 36. The data is stored in 
25 a storage 37 and displayed on the display 32. The iiput section 35 is 
operated, whereby the data stored in the storage 37 is read out and 
- displayed on the display 32 . It is preferable that the iiput section 
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35 is the touch panel or the button. 

The direction of screen display on the display 32 is controlled 
by the controller 36 in accordance vd.th viiether or not the signal from 
the pressure sensors 33 and 34 is detected. Ihat is, when the user’s 
5 fingers and palm do not cone into contact with the pressure sensors 33 
and 34, the signal is not outputted from the pressure sensors 33 and 34. 
Thus, the controller 36 controls the display 32 so that the direction 
of screen display is set to the direction of the long side. Cn the 
other hand, v*ien the user’s fingers and palm come into contact with the 

I 

10 pressure sensors 33 and 34, the signal is outputted from the pressure 
sensors 33 and 34 . When the signal is ir^tted from the pressure 
sensors 33 and/or 34, the controller 36 controls the display 32 so that 
the direction of screen display is set to the direction of the short 
side. The directiOTi of screen display can be controlled in accordance 
15 with, for exanple, whether a binary signal has one value or the other 
value, instead of vhether or not the signal is detected. 

When the telejhone function is used, the telephone nurrber to be 
called is inputted from the input section 35. The tel^one nuntoer to 
be called inputted frcm the input section 35 is transmitted/received 
20 from an antenna 42 throu^ the controller 36 and a radio section 41, 
Wh^ the voice is transndtted/received, an audio anplifier 40, a 
receiver 38 and a micrcphone 39 are used as the irput/output unit. 
When the data other than the voice is transmitted/received, the input 
section 35 and the display 32 are used. 

25 In this manner, the display screen on the display 32 can be 

automatically controlled between the direction of the short side and 
the direction of the long side in response to how the user holds the 
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nobile infoiwaticffi terminal 31, without necessity of any c^ration. 
Since it is unnecessary to provide the contro l l i n g button 23 shown in 
Fig. 4/ a miniaturization can be realized without addition of a new 
space for the provision of the ccxitrolling button. 

5 The operation for controlling the display 32 in response to the 

operation performed by the user of the mobile information terminal 31 
is the sane as the operation in a flow chart shewn in Fig. 6. For 

avoiding the repeated desenription, the description is omitted. It 
should be noted that step 101 shown in Fig. 6, i.e., “vi^ther or not 

10 the instruction to control the direction of screen display is given” 

corresponds to “whether or not the user’s fingers and palm cone into 
Ccntact with the pressure sensors 33 and/or 34" in this entiodim^t. 

In the . state vhere the display 32 is set to the direction of 
the short side, the display 32 can display not only the information 

15 displayed during setting the direction of the long side but also the 

information required for the use of the telephone functicn,' for exanple, 
the ten key or the like for inputting the telephone nurrtDer- The 
information needed for the use of the telephone function should be 
preferably displayed automatically viien the direction of screen display 
20 the display 32 is set to the direction of the short srde. 

Alternatively, the button (not shown) may be operated by the user, 
whereby the information is displayed. Of course, the same is true of 
the contents displayed when the display 32 is set to the directicn of 
the long side during the use of the telephone function. 

25 The operation for controlling the display 32 in response to the 

function used in this nobile infoimation terminal 31 is the same as the 
operation in the flow chart shown in Fig. 7. For avoiding the repeated 
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description, the descripti<xi is anitted. 

Fig. 12 is an external plan view of a preferred enbodinent in 
vAiich the screen display on the display of the portable terminal device 
or preferably the mobile infoniation terminal of a third embodiment 
^ is set paraTipl to the ICHig side of the display. 

In Fig. 12, a itK±>ile information terminal 51 includes a recess 
53 on the same plane v«Aiere a display 52 is provided. A photo-detection 
sensor 54 is arranged in the recess 53. It is preferable that this 
recess 53 is recessed so that it may fit the user s finger, more 
10 particularly, the thurtb. 

When the user laterally uses and holds the mobile infounation 
tenninal 51, the \aser’s finger is put on the recess 53 in vAii<di the 
photo-detection sensor 54 is arranged. Since an external light is shut 
out in the p^oto-detection sensor 54, the screen is displayed along the 
15 long side on the display 52. Cn the other hand, vhen the user 
longitudinally uses and holds the mobile xnfoimation tesninal 51, the 
user’s finger is not put cn the recess 53 in v^ch the photo-detectron 
sensor 54 is arranged. Since the external li^t is sensed by the 
photo-detection sensor 54, the screen is displayed along the short side 
20 on the display 52. 

In this manner, the direction of screen display on the display 
52 is controlled in accordance with whether or not the external light 
is sensed by the photo-detection sensor 54. 

The operation for controlling the display 52 in response to the 
25 operation perfooned by the user of the mobile information terminal 51 
is the same as the operation in the flow chart shown in Fig. 6. For 
avoiding the repeated description, the description is emitted. It 
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shoxild be noted that step 101 shewn in Fig. 6, i.e., “v*iether or not 
the instruction to control the direction of screen display is given” 
corresponds to “vrfiether or not the external light is sensed by the 
photo-detection sensor 54” in this ewbodiment. 

5 - Using Fig. 13, the circuit constitutioi of a preferred 

erttxodinent of the ircbile infoianatiOT terminal 51 shown in Fig. 12 will 
be described. 

In Fig. 13, vhen the data is inputted from an input section 55, 
the ir^t data is processed in a controller 56. The iiput data is then 
10 stored in a storage 57 and displayed on the display 52. The input 
section 55 is operated, whereby the data stored in the storage 57 is 
read out and displayed on the display 52. It is preferable that the 
input sectiCHi 55 is the touch panel or the button. 

The direction of screen display on the display 52 is controlled 
15 by the ccxitroller 56 in accordance with vAiether or not the signal from 
the photo-detection sensor 54 is detected: That is, when the user’s 

fingers and palm are not put an the photo-detection sensor 54, the 
signal is not outputted frem the p^x>to-detectiai sensor 54 . Thus, the 
controller 56 controls the display 52 so that the direction of screen 
20 display is set to the direction of the long side. On the other hand, 
viien the user’ s fingers and ' palm are pit on the photo-oletection sensor 
54 , the signal is outputted from the j^oto-deteertion sensor 54. When 
the signal is ir^wtted from the photo-detection sensor 54, the 
cxjntroller 56 controls the display 52 so that the direction of sexeen 
25 display is set to the directicxi of the short side. 

When the telephone function is used, . the telephone nurrber to be 
called is inputted from the irput section 55. The tel^*one nuirber to 
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be called ii^tted fron the input sectxan 55 is transmitted/received 
frcm an antenna 62 through the controller 56 and a radio section 61. 
When the voice is tranaidtted/received, an audio aiqplifier 60, a 
receiver 58 and a ndcrophcne 59 are used as the input /output unit. 

5 When the data other than the voice is transmitted/received, the rrput 

section 55 and the display 52 are used. 

In this manner, the display scre^ on the display 52 can be 
automatically controlled between the direction of the short side and 
the directicn of the long side in response to how the user holds the 
10 rtobile infonnation terminal 51, without necessity of any operation. 

In the state where the display 52 is set to the directicn of the 
short side, the display 52 can display not only the information 
displayed during setting the direction of the long side but also the 
information required for the vise of the telephone function, for exanple, 
15 the ten key or the like for inputting the telephone number- Ihe 

information needed for the use of the telephone function is 
automatically displayed, vhen the directicn of screen display on the 
display 52 is set to the direction of the short side. However, the 
button (not shown) may be operated by the viser, vhereby the information 
20 is di^layed. Of course, the same is true of the contents displayed 
vhen the display 52 is set to the direction of the long side during the 
use of the tel^^icne function. 

Ihe operation for controlling the display 52 in response to the 
function used in this type of mobile infonnation terminal 51 is the 
25 same as t^ operation in the flow chart shown in Fig . 7 . For avoiding 
the repeated description, the description is emitted. 

Although the present invention is described above with referencre 
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to the preferred eiribodiments, the portable ternanal device' of the 
present inventiCTi is not limited to the above enbodim^ts. For exaitple/ 
although the portable terminal device of this entxxlijiient includes the 
two pressure sensors 33 and 34, the nunber of pressure sensors is not 
5 limited at all. Fig. 14 shows an exaitple in v4iich one pressure sensor 
74 is arranged. The photo-detection sensor 54 shown in Fig. 12 is 
replaced by the pressure sensor 74. That is, a ncbile information 
terminal 71 conprises a recess 73 on the same plane where a display 72 
is provided. Ihe pressure sensor 74 is arranged in the recess 73. in 

i 

10 this manner, the directicxi of screen display cn the display 72 is 
automatically ccntrolled in accordance with whether or not the user’s 
finger cones into contact with the pressure sensor 74. 

Moreover, a place where the pressure sensor is arranged is not 
limited at all. For exanple, in the portable terminal device of this 
15 embodiment, the pressxire sensors 33 and 34 are arranged on the i^per 
and. lower surfaces or cn the side surfaces with respect to the surface 
on viiich the display is arranged. Hcwver, even if the pressure sensor 
is arranged on the back . surface opposite to the front surface on viiich 
the di^lay is arranged, there is no problem. Qi the other hand, as 
20 shown in Fig, 14, the pressure sensor 74 may be arranged on the same 
plane where the display 72 is arranged. 

Moreover, the photo-detection sensor is the same as the pressure 
sensor in that the number thereof and its place are not limited. 

In the portable terminal device of this enbodiment, when the 
25 user’s fingers and p:>alm cone, into contact with the pressure sensors 33 
and/or 34, the direction of screen display on the display 32 is 
automatically controlled to the longitudinal direction. However, the 
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display 32 may be controlled in such a manner that the direction of 
screen display on the display 32 is not automatically ooitrolled to the 
longitudinal direction until the user’s fingers and palm cote into 
contact with both the paressure sensors 33 and 34. 

5 In the portable terminal device of this eirtxxLiment, v^ien the 

function of the schedule, the msno, etc. is used, the direction of 
screen display on the di^lay 32 is previously set to the direction of 
the long side. the other hand, viien the telephone function is used, 
the direction of screen display on the display 32 is previously set to 
10 the direction of the short side. However, the caitrol or the like (not 
shown) is operated by the user, whereby the direction of screen display 
can be previously set in response to the function. 

In the pjortable terminal device of this entxodiment, the irobile 
information terminal is described as an exanple. However, of course, 
15 the present invention can be also applied to a mobile telephone, a 
radio selective call receiver or the like. 

Although the display is quadrilateral in tlie above-described 
ertbodiments, it may be elliptical. That is, obviously, as long as the 
direction of display is changed in two perpendicular directions within 
20 the display in response to the direction of the device, any shape is 
possible for the control of bidirectional electrodes on LCD. 

As described above, 

the direction of display screen on the display 
can be controlled only by the user’s operation of the controlling 
25 button disposed on the port^le terminal device. The general-purpose 
properto.es can be thios inproved. 

Moreover, the direction of screen display on the display can be 
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controUed in accordance with whether or not the user’s fingers and 
palm ccne into contact with the pressure sensor or the photo-<ietection 
sensor on any surface of the portable terminal device body. Thus, the 
direction of display screen on the display can automatically controlled 
5 in response to how the user holds the portable terminal device, without 
needing any user’s operation. Ihe operability can be thus enhanced. 

Furtherrtore, the pressure sensor or the photo-detection sensor 
is arranged on the surface other than the surface having the display, 
whereby there is no need for an additional space for the controlling 
10 button for controlling the direction of screen display on the display. 

The ndniaturization can be th\as realized. 

Obviously, nurorous additional modifications and variations of 
the present invention are possible in light of the above teachings. It 
is, therefore, to be understood that within the scope of the appended 
15 claims, the invention may be practiced otherwise than as specifically 



described herein. 

Each £..««. dlaclosed In Chls specl*lca1:lon (which 
cam incxudea ch. claims) and/or shown In rh. drawings may 
no incorporated In the Invention Independently ot other 

disclosed and/or Illustrated features. 

statements In this specif Icstlon of the -objects of 
the invention- relate to preferred embodiments of the 
invention, but not necesserlly to ell embodiments of tbe 

invention falling within the claims. 

The description of the invention with reference to the 

drawings is by way of esample only. 

The text of the abstract filed herewith ie repeated 

here as part of the specification. 
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Pressure sensors 33 and 34 are disposed on the v?per and lower 
surfaces of the laterally held nxabile information terminal 31 or on 
both the side surfaces of the longitudinally held mobile information 
5 terminal 31. The user’s fingers and palm contact the' pressure sensors 
33 and 34/ whereby a direction of screen display on a display 32 is 
controlled. Nanely, when the user laterally holds the mobile 
information terminal 31, the user’s fingers and palm do not contact the 
pressure sensors 33 and 34. Thus, a screen is displayed _ along a long 
10 side on the display 32. When the user longitudinally holds the mobxle 
information terminal 31, the user’s fingers and palm contact the 
pressure sensors 33 and 34. Thus, the screen is displayed along a 
short side on the display 32. 
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CLAIMS 



1. A por-table -terminal device comprising: 
display means for displaying data; 

means for determining whether said portaible terminal 
device is held by a user; and 

control means for automatically controlling a 
direction in which data is displayed on said display means 
according to an output of said determining means. 

2. A portable terminal device as claimed in Claim 1, 
wherein said determining means is at least one of a 
pressure sensor and a photo-detection sensor. 

3 . A portable terminal device as claimed in Claim 1 or 2 , 
further comprising: 

means for automatically setting a telephone function 
when the direction of data display on said display means is 
controlled by said control means. 

4 . - A portable terminal device as claimed in Claim 3 , 
wherein said display means is adapted to automatically 
display information about the telephone function when the 
direction of data display on said display means is 
controlled by said control means. 

5. A portable terminal device as claimed in Claim 4, 
wherein s^id information about the telephone function is a 
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6. A portable terminal device as claimed In any preceding 
claim, wherein said portable terminal device Is a mobile 
telephone. 

7. A portable terminal device as claimed In any of Claims 
1 to 5, wherein said portable terminal device Is a radio 
selective call receiver. 

8. A portable terminal device comprising; 
display means for displaying data; 

means for detecting contact between the device and the 
user; and 

control means for automatically controlling the 
direction of data display on said display means according 
"to an ou"tput: of sa±d de*tec"ting means* 

9. A portable terminal device as claimed In Claim 8, 
wherein said detecting means Is at least one of a pressure 
sensoz* and a photo-detection sensor* 

10. A portable terminal device as claimed In Claim 8 or 9, 
wherein said detecting means Is arranged on a surface other 
than the surface on which said display means is disposed. 

11. A portable terminal device as claimed in Claim 8 or 9, 
wherein said detecting means is arr^ged on surface to the 
side of the surface on which said display means is 
disposed, in the condition where said portable terminal 
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device is longitudinally held- 

12. A portable terminal device as claimed in Claim 11, 
wherein saifl control means Is adapted to set the direction 
of data display on said display means to a first direction 
when the user is in contact with detecting means arranged 
on one of said surfaces, and said control means is adapted 
to set the direction of data display on said display means 
to a second direction different from said first direction 
when the user is not in contact with said detecting means. 

13. h portable terminal device as claimed in Claim 8, 
further comprising: 

at least one recess arranged on the surface on which 

said display means is disposed, 

said detecting means being disposed in said recess. 



14. A portable terminal device as claimed in Claxm 
wblrein said recess is shaped so that it conforms to the 
shape of the finger of said user. 

15. A portable terminal device as claimed in Claim 8, 
further compr* i s ing • 

setting means for automatically setting the telephone 
function when the direction of data display on said display 
means is controlled by said control means. 
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16. A portable terminal device as claimed in Claim 8, 
wherein said display means is adapted to automatically 

5 display the information about the telephone function when 

the direction of screen display on said display means is 
controlled by said control means. 

17. A portable terminal device as claimed in Claim 16, 

10 wherein said information about the telephone function is a 

ten key. 

18. A portable terminal device as claimed in Claim 17, 
wherein said portable terminal device is a mobile 

15 telephone. 

19. A portable terminal device as claimed in Claim 17, 
wnerein said portable terminal device is a radio selective 
call receiver. 

20 

20. A portable terminal device comprising: 
display means for displaying data; 

means for determining which function of a plurality of 
functions is being used by the device; and 
25 switching means for automatically switching the 

direction of data display on said display means in 
accordance with an output from said determining means. 
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21. A port;able 'tennlnaX device as claimed in Claim 20, 
wherein said switching means automatically switches the 
direction of data display on said display means when said 
determining means determines that a telephone function of 
said plurality of function is being used. 

22. A portable terminal device as claimed in Claim 20 or 
21, wherein said portable terminal device is a mobile 
telephone . 

23. A portable terminal device as claimed in Claim 20 or 
21, wherein said portable terminal device is a radio 
selective call receiver. 

24. A portable terminal device comprising: 
display means for displaying data; 

means for switching the direction of data display on 
said display means; and 

control means for controlling the direction of data 
display on said display means in response to an operation 
of. said switching means. 

25. A portable terminal device as claimed in Claim 24, 
wherein said display means is arranged on a surface even 
with said switching means ... 

26. A portable terminal device comprising: 
a plurality of display screens; and 
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means for automatically selecting and displaying data 
on one of said plurality of display screen? in accordance 
with the way the portable terminal device is being used. 

5 

27. A portable terminal device as claimed in Claim 26, 
wherein the way the device is being used is determined in 
accordance with the orientation of said portable terminal 

device . 

10 

28. A portable terminal device as claimed in Claim 26, 
wherein the way the device is being is determined in 
accordance with whether the user touches a predetermined 
portion of the device. 

15 

29. A method of controlling a direction of data display on 
a display of a portable terminal device, comprising the 

steps of: 

determining whether said portable terminal device is 

20 held by a user; and 

automatically controlling the direction of data 
display on said display in accordance with the result of 
the determination. 

25 30. A method as claimed in Claim 29, wherein said 

controlling step further comprises the steps of: 

deciding whether the direction of data display on said 
disp.lay is previously set to a first direction, when it is 
determined that said portable terminal device is 



si'aiorwia i ^ 
233 1 204A_L> 






34 

held by bhe usez* ; 


5 


displaying said data without switching the direction 
of data display on said display, when the direction of 

screen display is previously set to said first direction; 
and 


10 


displaying said data by switching the direction of 
data display on said display to said first direction, when 
the direction of data display is not previously set to said 
first direction. 




31. A method of controlling a direction of data display on 

a display of a portable terminal device, comprising the 
steps of : 


15 


determining whether a telephone function is used; and 

controlling the direction of data 
display on said display in accordance with a result of said 
determining step. 


20 


32. A method of controlling a direction of data display on 

a display of a portable terminal device, comprising the 
steps of: 


25 


determining whether an instruction to control the 
direction of data display on said display is given; and 

automatically controlling the direction of data 
display on said display in accordance with a result of said 
determining step. 
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33. A method as claimed in Claim 32, wherein said 
controlling step further comprises the steps of; 

deciding whether the direction of data display on said 
5 display is previously set to a first direction, when it is 

determined that the instruction to control the direction of 
data display is given; 

displaying said data without switching the direction 
of data display on said display, when the direction of data 
10 is previously set to said first direction; and 

displaying said data by controlling the direction of 
data display on said display to said first direction, when 
the direction of data display is not previously set to said 
first direction. 

15 

34. A method as claimed in Claim 32 or 33, further 
comprising the steps of; 

automatically setting a telephone function when the 
direction of data display on said display is controlled. 

20 

35. A method as claimed in Claim 32 or 33, further 
comprising the steps of ; 

automatically displaying information about a telephone 
function when the direction of data display on said display 
25 is controlled. 

36. A portable terminal device substantially as herein 
described with reference to and as shown in any of Figures 
4a, 4b, 5, 8a, 8b, 9a, 9b, 11, 12, 13 or 14 of the 
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accompanying drawings. 

37. A method of controlling a direction of data display on 
a display of a portable terminal device substantially as 
herein described with reference to Figure 6 or 7 of the 
accompanying drawings . 
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